Expression of a selectable gene transferred by a retroviral vector to hematopoietic stem cells and stromal cells in murine continuous bone marrow cultures.
Retroviral-mediated gene transfer to multipotent and committed hematopoietic stem cells and marrow stromal cells was evaluated in long-term bone marrow cultures (LTBMCs). The retroviral vector pZIP-Neo(SV)(X) carrying the bacterial neomycin resistance (neor) gene that confers resistance to the neomycin analog G418 in mammalian cells was packaged in a Moloney envelope either as a replication-competent or replication-defective virus. Virus was introduced by infection of long-term marrow cultures at day 7. During a period of 12 weeks in culture, 10%-50% of harvested hematopoietic progenitor cells that formed differentiated CFU-GEMM colonies in response to pokeweed mitogen-containing spleen cell-conditioned medium (SCCM) and erythropoietin expressed the neor gene. In contrast, 1%-10% of hematopoietic progenitor cells that formed colonies in agar in response to WEHI-3B- or L-cell-conditioned medium expressed resistance to G418. The percentage of resistant progenitors was not detectably enhanced when replication-competent Moloney murine leukemia virus (M-MuLV) was present as helper virus, even though M-MuLV infected greater than 90% of cells in the long-term marrow cultures. In a separate CFU-F assay, 12%-17% of the adherent stromal cells in LTBMCs were found to express the neor gene. Thus gene transfer is limited by the fraction of progenitor cells that can integrate and express the transferred genetic sequences, rather than by the fraction of cells that are initially infected by the vector.